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THIRD REPORT. 


LAKE HURON AND GEORGIAN BAY DISTRICT. 


To his Honour, 
The Ineutenant-Governor of Ontario :— 


The undersigned Commissioners appointed by your Honour by 
Commission bearing date the 26th day of January, 1906, beg leave 
to submit the following report, as their third report upon the matters 
authorized and directed to be enquired into. 

Your Commissioners made enquiries and obtained information 
from various sources, but did not find it necessary to hold formal 
sittings in this district, as the information which they have obtained 
has been given freely to members of their engineering staff, who have 
thoroughly canvassed this district both as to its hydraulic possibilities 
and its present industrial demands. 

Your Commissioners have forborne to give in detail the names 
of their informants or the particulars of the information acquired 
from them, but have used the knowledge and facts so acquired for the 
purposes of computation, comparison, ete., and for the production 
of the results which they have now the honour to report. 

The detailed scientific and technical information obtained has been 
tabulated and arranged by the Engineer employed by your Commis- 
sioners and is contained in his report which is submitted as an 
appendix hereto. , 

The following are the matters on which your Commissioners were 
authorized and directed to report, with the report upon each sub- 
joined :— 


DEMAND FOR ELECTRIC POWER. 


(1) ‘The present and probable demand for hydraulic and electrical 
power in the various districts capable of being supplied from the 
different waterpowers within the jurisdiction of the Province of 
Ontario.’ 


In this third report your Commissioners deal with that portion 
of Ontario bounded on the west by Lake Huron and Georgian Bay, 
and on the south, east and north: by the districts covered by the 
Niagara and Trent reports already issued and by the watershed of 
the Ottawa River, and which, for the purposes of this report, may 
be called, The Lake Huron and Georgian Bay District. For conven- 
ience, the towns in this district have been assembled into four groups, 
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although the specific transmission schemes estimated upon do not 
apply to the groups as so made up, the subdivisions being geographical 
only. 4 

The demand for electrical power will, in almost all cases, depend 
upon the relative cost of electricity as compared with that of steam, 
gas or other local source of power. The cost of electricity 1s dependent 
upon the distance over which it is transmitted and upon the quantity 
transmitted. As it is only feasible to transmit the power in large 
quantities, trunk transmission lines capable of carrying large quanti- 
ties must be constructed at the outset; therefore the cost increases — 
with the distance, and a point is eventually reached at such a distance 
from the generating station that electrical can no longer compete 
with steam or other local power. 


Again the exhaust steam and heat from the steam plant of some 
factories is used in the process of manufacture, and it could not be 
expected that electricity would be adopted by manufacturers of this 
class for power only, as their production of steam and heat for manu- 
facturing purposes apart from power would increase rather than 
diminish their expenses; and in many instances waste material is used 
in the production of steam; such industries have been excluded from 
the consideration of the extent of the market at present in sight. The 
capital cost of abandoning steam plants would also, in many cases, be 
considerable, and the ability of small users of power to bear this loss  __ 
must always be a factor in the finding of a market. 


Experience shows that where the distribution is controlled by 
private corporations, the distribution area remains restricted, and 
from the information obtained by your Commissioners they are able 
to say that the trend of affairs with private Corporations has been, 
not to compete for business and thus keep down prices to consumers, 
but to amalgamate or otherwise destroy competition, and then to 
fix the prices according to the slight saving which they may be able 
to induce particular customers to make. The natural result of this 
has been to force individual consumers, where the circumstances 
Justified it, to install generating plants of their own, or to adhere to 
existing methods, rather than to place themselves at the mercy of | 
large combinations formed for the purpose of preventing competition 
and keeping up the price of electrical power. 


As a result, however, of your Commissioners’ enquiries in the © 
various manufacturing centres of this district as to the present and — 
probable market for electric power, it appears that under favorable 
conditions a total demand of 16,000 HP. is at present existent. Of 
this total a considerable proportion can be supplied locally, or is 
already supplied locally or by transmission systems already con- 
structed, as indicated in the engineer’s appendix. Again in some — 
small scattered towns at a distance from water-powers there does a 


not appear to be any opportunity to meet the small probable demands. — 
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Aside from these, however, the power market dealt with in the 
Engineer’s report totals some 12,800 H.P., the hydraulic supply for 
which is limited and could not take care of large increments, either 
industrial or for the operation of electric railways. This may become 
of importance in relation to the distribution of power from the Severn 
River, for, should Midland or Victoria Harbour make large demands 
for power beyond the market already in sight, either the supply of 
electric power to Meaford and Owen Sound would have to be aband- 
oned or else further water-powers on the Moon or Muskoka River, 
some 10 to 15 miles north of the Big Chute of the Severn River, could 

_be developed and operated in conjunction with those already studied 
~ at Big Chute and Eugenia Falls. 


In connection with the Engineer’s report recommending a common 
operation of the above mentioned water-powers, it should be noted 
that the Georgian Bay Power Company is already doing some work 
at EHugenia Falls, and it is hoped that this work will be carried on 
with a view to the future, by constructing large head works and 
pondage and installing machinery in large units so that allied opera- 
tion with Big Chute power may become practicable. 


Your Commissioners are convinced that there is now a market 
for the amounts of power above stated, and, therefore, that if deliveries 
are based on 4 per cent. interest, the prices indicated in the Engineer’s 
report can be made to the various municipalities as soon as the neces- 
sary works are constructed. 


UNDEVELOPED LOCATIONS. 


(2) “The location, capacity, and capital cost of development of 
the various water-powers within the legislative jurisdiction of the 
Province of Ontario at present undeveloped, but whose development is 
required to supply the present and probable needs of the surrounding 
districts, and to ascertain the cost of the attendant transmission plant 
necessary to the utilization of electrical and hydraulic powers to be 
provided from the aforesaid water-powers within the respective sur- 
rounding districts.’’ 


A systematic tabulation of the water-powers of the various rivers 
in this district based upon gaugings and meterings, supplemented by 
information derived from other sources, has been carried out during 
the past year, and although more minute information, particularly 
with reference to dry-weather flow, could be obtained by continuing 
the work, it is felt that a fairly accurate hydraulic knowledge of the 
district has been obtained. 


In the southern portion of this district the rivers do not possess 
natural storage, and to develop such beyond that required for daily 


8 Hydro-Electric Power Commission. 1906 


variations of load is financially impracticable; thus for water power 
developments in this area the cost per horse power of dry weather 
capacity will be high, and there will be a tendency to install more 
machinery than can be operated during low-water periods, the defi- 
ciency being made up in some cases by auxiliary steam equipment. 


The proposed development on the Maitland river is now being 
promoted by the Maitland River Power Company, and there is already 
a small power plant near the mouth of the Saugeen River which would 
be abandoned in case the larger one were gone on with. 


Also at Eugenia Falls a Company is now commencing construction, 
and it is much to be desired that the development at the Big Chute 
of the Severn River should be constructed by allied interests tending 
to ultimate economy in serving the Georgian Bay towns within trans- 
mission distance from these two water powers. 


North of the Severn River many good natural water powers exist, 
and they will doubtless be developed from time to time as needs 
arise; but at the present time the only town of importance not yet 
supplied or which has not water power in its vicinity is North Bay, 
for which a suggested source is the South River, although a much 
larger development could be made at the Chaudiere Falls of the 
French River, involving, however, a very long transmission not war- 
ranted by the present demand for power. It is considered that the 
undeveloped powers on the Sturgeon River will be required in the 
future at Sturgeon Falls, and that the water powers of the Mattawa 
are not available for development at present owing to the Dominion 
Government having now under consideration the Georgian Bay Ship 
Canal, which might require the whole dry-weather flow of this river 
for canal purposes. As shown in the Engineer’s report, Table V.., 
there are many undeveloped locations of considerable magnitude for 
whose power there is at present no near market; these are located 
on the Moon, Muskoka, Maganetawan, French, and Wahnapite Rivers. 
The natural uses to which these powers might some day be devoted 
would be pulp grinding, wood working manufactures, or ultimately 
the operating of railways now operated by steam. 


Your Commissioners, having considered the present requirements 
of the district, herewith present detailed estimates of the capital 
costs and annual charges of five hydro-electric developments of a total 
nominal capacity of 9,950 H.P., for which see Part IV. of the 
Engineer’s report; and, in connection therewith, have caused careful 
studies to be made, and now present detailed estimates of the capital 
costs and annual charges, ete., of transmission systems and_ sub- 
stations necessary to deliver this power to various municipalities, 
and also some 3,900 additional horse power from Niagara Falls to 
meet a demand for power in localities which it has not been found 
feasible to supply from water powers of this district. Part V. of the 
Kngineer’s report contains this information. 
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RATES AND PRICES. 


(3) “* To ascertain the rates or prices that would require to be 
charged the various classes of consumers of hydraulic or electrical 
power within the respective districts in order to meet all expenditure 
of maintenance and operation.’’ 


The ascertainment of the rates that would require to be charged 
for electrical power in order to meet expenditure of maintenance 
and operation is based upon the cost of necessary plant for future 
calls upon it, original cost of construction, cost of maintenance and 
operation, and the probable market for electrical power, ascertained 
from local enquiries. 


In order to ascertain the cost of delivering electrical power in 
large quantities at particular distances, your Commissioners have 
made computations with respect to all the municipalities (as localities 
and not as corporate bodies) which could be conveniently and economi- 
cally supplied from five generating plants through transmission 
systems and sub-stations estimated on in Part V. of the Engineer’s 
report, supplemented by some additional power from Niagara Falls. 
It should be particularly noted that the basis of estimate is not the 
total present power consumed in the various manufacturing centres; 
but that portion which the Commission’s Engineers, after considera- 
tion, denote as being probably available as customers, if electrical 
power were offered at reasonable rates. 


The calculations have been three-fold: 


lst—Present available market plus 25% arbitrary increase 
to allow for growth until such time as installations of 
transmission systems can be completed. 


2nd—75% of this arbitrary total. 
4th—50% of this arbitrary total. 


Your Commissioners call attention to the fact, however, that when 
electricity is delivered at a municipal sub-station, as above, the cost 
of distribution among the consumers within such municipality must 
be added to this price in order to determine the cost to the individual 
municipal consumer. 


In order to illustrate the cost of distributing power delivered 
at a sub-station your Commissioners have caused estimate to be 
made for a distribution system for the town of Collingwood as typical 
for towns in this district, and in Part VI. of the Engineer’s report 
will be found the results obtained, but it must be understood that 
local conditions, the proportionate amounts of hghting and power, 
and the variety of industries, hours of operation, etc., all point to the 
necessity of special local studies being made for each municipality. 
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Table XXII., Part V., also gives data in regard to the cost of 
supplying a particular customer with power at a considerable distance 
from a sub-station, the total cost to such a consumer being the sub- 
station cost added to the secondary cost given in the table. 


SAVINGS. 


(4) “* To enquire into and ascertain the annual savings accrwng 
to the consumers in the various districts aforesaid by the substitution 
of the rates or prices in the next preceding paragraph for the rates paid 
at present in the said district so far as the Commissioners may be able 
to ascertain or estimate them.’’ 


_ The estimated savings obtained by comparing the present con- 
ditions under steam operation with those obtainable by using electrical 
power supplied on the basis of the engineer’s estimate is given in Part 
XII. for the town of Collingwood, as typical of this district; it must 
be understood, however, that this is on a 4% basis, and it will not 
hold true if the electrical power is transmitted and distributed by 
private companies from, or including, the generating station, as these 
companies will only make such rates as will barely induce consumers 
to change from steam to electrical operation by reason of greater 
cleanliness, convenience, ete. 

The annual amount of savings which might accrue is very difficult 
to estimate, because each town has its peculiarities. If some industries 
could be encouraged sufficiently by cheap power they might operate 
24 hours per day; others might be willing to give limited hour con- 
tracts for the winter season; and the town pumping, if done by the 
municipality, and where reservoir capacity is available, might also be 
done chiefly by night. All these factors have such an intimate bearing 
on the solution that any estimate can only be considered approximate. 
However, the estimates given in Part XII. of the Engineer’s report 
are considered to be conservative. 


CAPITAL COST OF UNDERTAKINGS. 


| (5) ** To enquire into and ascertain the cash capital cost of the 
hydraulic and electrical power undertakings of existing companies 
located within the Province of Ontario, the capacity and state of 
development thereof.’ 


Your Commissioners considered that to enquire into the capital 
costs of ordinary electric lighting stations operated by water power 
adjacent to its distributing area would not be of any particular 
value for this report, as the evident intention and aim of the Com- 
mission’s enquiries were to determine these matters with respect to 
larger undertakings, generating electrical energy both for purposes of 
power and light, and transmitting the same some distance. 
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The undertakings at present doing a business of this character in 
this district are situated at Sturgeon Falls, Sudbury, Bracebridge, 
and Orillia. 


Sturgeon Falls electric installation is made by the Imperial Paper 
Company, and outside of some 210 H.P. for town lighting distributes 
830 H.P. for operation in its own mills. The cost of this installation 
would be difficult to determine outside of machinery costs, as it 1s 
only a portion of a much larger installation for pulp grinding direct 
by turbines. 


Sudbury is supplied with its electric power from the Wahnapitee 
River some 10 miles distant. The power plant is built with per- 
manent works of 4,000 H.P. capacity, power house of 2,130 H.P. 
capacity, and generating machinery of 1,065 H.P. capacity, it delivers 
at the present time 200 H.P. in Sudbury. The present cost is $120,- 
000.00, including transmission system and transformer stations. 


Bracebridge owns a municipal power station of 665 H.P., from 
which at the present time is sold some 600 H.P. The capital cost 
to date has been $75,500. 


Orilia owns a municipal power station of 2,400 H.P. capacity, 
with machinery installed for 1,600 H.P. The sales at the present 
time being close to the capacity, and the installation of the 800 H.P. 
additional of machinery is now in progress. The complete cost to date 
of power station and transmission system, with some distribution, is 
$250,000. 


The above described constructions are none of great magnitude, 
but as they are all naturally easy developments, the capital cost per 
H.P. and annual charges are moderate except in the case of the Ragged 
Rapids plant of the town of Orillia, which, owing to unfortunate 
incidents in. connection with construction, has cost more than it should 
have cost. 


POWER SUPPLIED AND UNDER CONTRACT 
BY THE EXISTING COMPANIES. 


(a) ‘*The quantities supplied and contracted for and the rates 
charged and to be charged under such contracts by these compames 
for hydraulic and electrical power.’’ 


In Part II. of the Engineer’s report, Table V., will be found 
listed the amount of machinery installed at various points. It will 
be noted that in most cases the installations are for flour or for other 
mill work or for generation of electric energy for town lighting. In 
only three or four instances are any considerable amounts of electrical 
energy supplied for power purposes. 
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The prices or rates charged for power and light in various munici- 
palities are set forth in Part IX. It will be noted that the charges 
for light by municipal plants are uniformly lower than those under 
private control, and that the price for power at Bracebridge and 
Orillia is much less than at Sudbury, where a privately-owned power 
Company supplies power to the town. 


APPRAISEMENT OF UNDERTAKINGS. 


(b) “ The actual present value of the sad wndertakings, or such 
of them as may be required, after making such fair and reasonable 
allowances for existing conditions as in the judgment of the Commis- 
sioners seems necessary or expedient.’’ 


See Part V. of Commissioners’ report. 


(c) ‘To estimate the capital outlay, if avy, necessary to complete 
these wndertakings.’’ 


At the present time the town of Orillia is proceeding to expend 
some $80,000 additional in the construction of a permanent dam and 
increase of generating machinery from 1,600 H.P. to 2,400 H.P. 

The town of Bracebridge is expending $14,000 in increasing its 
generating capacity from 330 H.P. to 660 H.P. 


The Wahnapite Power Co. can when desired add to its machinery 
capacity, increasing it from 1,065 H.P. to 2,130 H.P. by an expendi- 
ture of about $18,000. 


At Eugenia Falls, on the Beaver River, construction is just being 
commenced by the Georgian Bay Power Company, and near Goderich, 
on the Maitland River, the Maitland Power Company is promoting 
the construction of the power plant outlined in Part V. of the 
Engineer’s report. 


CONCLUDING REMARKS. 


Your Commissioners respectfully submit that in the thickly-settled 
portions of this district water powers are scarce and limited, and 
valuable, a demand exists now for all the power which can be 
conveniently produced; in the near future demands will be made, 
in all probability, on the water powers of the Muskoka River for 
transmission to supplement the available power of the Severn and 
Beaver Rivers. It therefore is imperative that the water powers of 
the Severn, Muskoka, or other rivers not yet leased by the Crown, be 
retained for the use of the many municipalities which must, for all: 
time, depend on these sources for whatever electrical energy they 
may obtain from water power, and should any lease of water power 
be granted in the future such lease should specify the rates at which 
the Hydro-Electric Power Commission may obtain electric power in 
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a condition and quantity at the generating plants ready for trans- 
mission, or at the points of delivery in the various municipalities. 


This is particularly applicable with respect to the Georgian Bay 
towns, where, if any widespread benefit is to be obtained, the con- 
eerted action of all the municipalities interested is necessary, as a 
private company would be interested in selling as much of the power 
as possible in those towns located near the water power, at rates 
which would approach as nearly as possible to coal produced rates; 
thus giving a maximum of profit to the Company and a minimum of 
benefit to the customers, leaving the more distant towns for all time 
without any benefit. 


All of which is respectfully submitted. 
(Sgd.) Apam BEcK, 
Chairman. 


(Sed.) GEORGE PATTINSON, 
(Sed.) JoHN MILNE. 


ToRONTO, September 10th, 1906. 
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THIRD REPORT 


Lake Huron and Georgian Bay District 


-ENGINEER’S REPORT 


ON 


THE GENERATION, TRANSMISSION AND 
DiS eB UPTON OF 2h eer RIC sPOW ER 


HONOURABLE ADAM BECK, 
CHAIRMAN OF THE Hypro-ELEctTRIC POWER COMMISSION : 


DEAR SIR,— 


Herewith find my report on the Lake Huron and Georgian Bay 
district, extending as far north as Wahnapitae River and the town 
of Sudbury. 


The report deals with the present demand for power within 
economical transmission distance of various water powers, and with 
the cost of generating and transmitting electrical energy within this 
area, based on 4% return on investment. 


Yours respectfully, 


CECIL B SMITH, 
Chief Engineer. 
TORONTO, CANADA, 
August 23rRp, 1906. 
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PART I. 
GEOGRAPHICAL SUB-DIVISIONS. 


In that portion of Ontario adjacent to Lake Huron and Georgian 
Bay, and over the interior of western Ontario, north of the district 
already covered by the Niagara Report, there is a large number of 
small towns scattered somewhat uniformly over the entire area as far 
north as the Severn River, while north of this there is a very sparse 
population with few towns, but adjacent to several of which are found 
water-powers sufficiently extensive to supply all their present needs. 


The water-powers of the southern portion of this district are not 
very extensive and are widely scattered, leaving the central or interior 
territory at a disadvantage as regards delivery of electric power at 
reasonable rates, not only because of distance from source of supply, 
but also because of the small demand existing at any one point, making 
transmission relatively expensive, and even, in some cases, quite im- 
practicable under present conditions. 


In view of the above described. conditions, it has been found 
necessary to extend somewhat the sphere of influence of Niagara Falls, 
as will be noted later on, and it is proposed to carry a secondary 
- transmission line from Berlin to meet the requirements of Elmira, 
Elora and Fergus, and from Toronto to Aurora and Newmarket. 


PART ILI. 
DEMANDS FOR POWER. 


As a basis for estimates, a full canvass was made by expert 
assistants in each town of this district. In this canvass care was taken 
to determine whether or not the consumer would be likely to adopt 
electric power if it were available at reasonable rates ; the canvass 
included also present users of hydraulic and electric power. In the 
tables following, these various classes of consumers are tabulated, SO 

that an estimate can be arrived at of the market available in the 
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immediate future for electric power, and in Tables I., IJ., III., and IV. 
this information is set forth in detail. 


The map accompanying this report indicates the location of the 
chief water-powers on the Wahnapitae, Sturgeon, French, South, 
Muskoka, Severn, Beaver, Saugeen, and Maitland Rivers, and, as 
shown thereon, specific transmission schemes have been adopted by 
which certain of the present available markets may be supplied from 
these water-powers. 


Detailed estimates, ete., in connection with these transmission 
schemes will be found worked out in this report. 


It will be noted that many of the smaller towns have not been 
taken into consideration, in some cases because the present consump- 
tion would not warrant the necessary expenditure, in some because the 
towns are already partially or entirely supplhed locally, and in others 
because the amount of water-power available has not been found 
sufficient to meet all probable demands. 


TABLE I. 
POWER CONDITIONS. 


INLAND TOWNS. 


Amount 
Total Amount Available Suggested or 
MUNICIPALITY. Pop. Power Used. for Electric Present Source 
Bho. Installation. of Power. 
EP: 

INewinanrkeiwi.eh wicket oe eiel 2,700 1,050 500 Niagara River. 
ATC OTA HORM Loe eR eben Ee 2,000 410 300 ie e 
Fergus : 1,600 De 5) 150 : * 
Elora 1,400 305 100 % sf 
JEM Gansheshge Paces ee ope ma Guar 1,200 350 300 4 : 
Exeter. 1,800 B22 PAS OPIS ee Pa WAP A eens gies bobs 2) eb il Wd 
Matcha ll nities vere ot) ee 2,200 305 200 Maitland River. 
Scatorthwr ane ane ine aan, 2500s A475 350 x4 & 
Glonhon. hee ae Ree ee as 2,800 410 200 . : 
BaieSelora teeta eee les 1,400 290 175 A ; (local) 
AiGhokedatshaniaeiy Gerueer mle: 2,400 440 200 % si 
BISEG Wels oi ee eee 2,500 465 AQQ. 2. ee i ae are et 
Palmerston mame ai sone 2,700 350 USO) <3 OSE) Ba ete 807 er fe ee 
Va olakU hie Some Praca oeee NL ae ea 1,300 225) ZOO ss eZee ee erate Pie) he cen 
Hlarnistotnqies erie eee, 1,800 270 THO, eh Fe Bes teh ot eee 
NM Gimp HOLES ea te mena 2,400 315 DOQU 2 Ron A Sean es, Us park eee Abe. 
Sees ale Meme nie 100 400 300 Beaver River. 
EATS Gibb: foetet saeee eee es 1,300 350 BS AD ie TURD Cite Get ene, 
Barrier en cist Ree ate 7,000 940 500 Severn River. 
ID hbsialsvan ase easier a Gok 1,700 900 600 Saugeen River (local) 
Elanmovern rae with cic eee 1,800 550 Tee: * % > 
Wealkentonces cnt tan ee 3,000 150 MTP re ¥ te 
TESS WAGt rktne nit chin mole eee 1,300 285 65 Zz vs “ 
PAI CEMOW stew, ee ks oi ee 1,100 286 150 Nine Mile River “ 
DAIS Gye urs monn ed a 1.000 200 A a Saugeen River 5 
Checloy tate arch nee ace) we oT ROO 340 a “ “ 


Chala teem biel te an ENGL OOO 1,525 1,100 Severn River 
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TABLE II. 
POWER CONDITIONS. 
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MUSKOKA, PARRY SOUND AND NIPISSING DISTRICTS. 


MuNnICIPALITY. 


raw enhurste rene 2 len. 
PICACO ITI I OMS hs tor. au As 
Pans Valea nacre casctas.. 


Barry Soundewo nics 0. os 
WortheBay eis dec ces 
Sumrseonstallsu.ca:...-.%. 
SRG HOTehay oe Aber eg NO eEee 


MuNnICIPALITY. 


Godeniel were, cut 2 oad he 
Kome@ardine is aes ce cise ss 
ror pee loti eis Sialic k ides te 
Houtnamiptonermes: 6. oh 


MUNICIPALITY. 


NREL AOL ai 6 ee Larne Pe operenee 
Shallow Wake-4ee0. 5 +02 
Owenioounde a. 0s 2 ka 
Meatorcleec outer act ncre ieee acs 
RMollinewooG ey erect ey ks 5 
PEnetane piace econo wes 
ING ancomet ec se ieiti) a ails fel 
Wichordar biarioOUies a arcs se a 
Wauhaushene.. -i.% 2.4). 
Le Gictiwealictee ways aia t, bus eons suees 


Amount 


Total Amount Available 


Pop Power Used. for Electric 
bes Installation. 
HaPe 
2,200 235 200 
2,500 1,240 660 
2,500 1,220 220 
800 575 150 
3,500 1A) 60 
3,750 500 450 
3,000 6,500 210 
2,400 260 210 
TABLE ITI. 


POWER CONDITIONS. 


LAKE HURON TOWNS. 


Amount 
Total Amount Available 
Pop. Power Used. for Electric 
Pies Installation. 
HPs 
4,300 1,450 500 
2,800 450 300 
1,500 py. 8 100 
1,800 400 100 
TABLE LV: 


POWER CONDITIONS. 


GEORGIAN BAY TOWNS. 


Amount 
Total Amount Available 
IPek ey, Power Used. for Electric 
pile Installation. 
H.P 
2,400 1,200 200 
600 1,000 700 
10,000 3,750 2,000 
2,800 700 250 
7,000 1,650 1,000 
2,800 600 200 
3,500 1,400 650 
400 600 300 
700 700 } 150 
650 50 
PART III. 


Suggested or 
Present Source 
of Power. 


Muskoka River. 
“ce ae 


“a 


(local) 


Maganetawan River. 
Sequin River (local) 
South River. 
Sturgeon River (local) 
Wahnapitae River. 


Suggested or 
Present Source 
of Power. 


Maitland River. 


Saugeen River. 


Suggested or 
Present Source 
of Power. 


Saugeen River. 
Beaver and Severn Rivers. 
oe “és oe “oe 


SOURCES OF HYDRO-ELECTRIC POWER. 


In the southern inland portion of this district, water-powers are 
either very limited in extent or entirely absent, as the rivers all flow 
from a high table-land lacking in storage, through a well-cleared 
country without important declivities. It is only near the mouths of 
rivers in this portion of the district that water-powers of any extent 
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are met with. Further northward, however, the Severn, Muskoka. 
Maganetewan, French, Sturgeon and Wahnapitae Rivers have entirely 
different characteristics, with their sources abounding in lakes and 
still practically in virgin forest, the result of which is that the water- 
powers on these rivers are both extensive and valuable, and have 
already been developed to a considerable extent in the cases of Orillia, 
Bracebridge, Sturgeon Falls and Sudbury. 

In the following table is given the uniform low-water flow only, 
but it should be understood that in all cases enough local pondage can 
be obtained above the headworks to provide for a considerably in- 
creased peak capacity. It is not generally feasible, however, to obtain 
storage sufficient to materially augment the natural dry weather flow 
over a greater period than that required to take care of the daily 
variation in load demands. 


TABLE AW 


WATER-POWERS IN SOUTH-WESTERN ONTARIO, ON RIVERS TRIBUTARY TO LAKE 
ar HURON AND GEORGIAN BAY AS FAR NORTH AS THE FRENCH RIVER. 


Estimated Minimum Present 
Head Low-Water 24-hour _ Instal- 


WATER-POWER. Ft. Flow, Power. lation. REMARKS. 
Git. S Jellee lshee 
Maitland River: 
' Goderich: 

Piperis: tiene. ee oe roe 140 380 ace Cee lees storage for 24 

ours. 

Blac olene aol 140 1,020 Rae Proposed development of 
Maitland R.P. Co.; storage 
for 24 hours. 

Wingham: 

Lowenidanisn. oa kien LO oe oS 200 Electric light plant; steam 
auxiliary for 5 months. 

Wippen dani se ee 10 BY 30 130 Flour mill and pump-house; 


steam for 5 months. 
Saugeen River: (main) 


Southampton: 

Dennyisidamuanerniee 13 360 430 200 Saugeen Light & Power Co.’s 

development. 
Possible development. 40 360 1,310 oe Dam to drown out Denny’s, 
j good storage for 24 hours. 

Rapids above 

BAIS ey Asas epee eae: & baer ASO MR MS SORA Os ac. aan Ler 
Rapids 24 miles below 

Wialtcenton sees 10 aay Zr AE Sg Oe Sale Nae Ahly Oo Dore ais Ae ree 
Walkerton: 

AMnbiEhe Sroka Mag gel 1 UKE 250 225 500 Entirely developed. 
Rapids above 

Walkerton usc ae Le Seach 225 ee een Gere een ty be 
Mai lewiti | eis pare ee 9 ci 200 ce, Hanover electric light piant; 

entirely developed. 
Flanover, si see eee ee 18 245 400 600) Suse ee eee 
Saugeen River, Locherby’s 

Creek: 
Paisley: 

IKassiclkasicdainines seenre a ellc 14 15 100 Paisley electric light plant. 
Ghesley i Ant eer ee ieee 10 14 12 250 Crook Bros., furniture; elec- 


tric light plant (limited 
} daily use). 
Rocky Saugeen River: ; 
PA Derdeenk nee tetera lL. 70 108 (65) Durham electric light plant. 


Glen Roden. BS ee et ae Wed 70 108 Ae Saw mill. 
Hayworth’s Falls....... 3t 70 195 tt? Markdale electric light plant. 
Dopepossiples. sees 60 70 380 es Possible maximum develop- 
ment. 
Traveston... wee tesusee 18 70 110 ante Flour mill. 
Do., possible. . 2... 50 70 310 ane Possible maximum develop- 


ment. 


1906 Hydro-Electric Power Commission. 
Estimated Minimum Present 
Head Low-Water 24-hour  Instal- 
WATER-POWER. Bt Flow, Power. lation. 
c.£.s. leh. Jels| De 
Muddy Saugeen River: 
Dalgleish’s Rapids...... 40 180 
Durham: 
McKechnie’s dam... us: 50 60 80 
Oo. em alk 50 sy) ee 
McGowan’s dam...... 20 50 90 60 
Prisco, SacI Meee eee cases 15 30 40 Wa 
Wrceville terme cite ah bl 20 18 
Sauble River: 

Sample mulls cemet ia as 4 ). 18 ss 90 
Sydenham River: 

Owen Sound: 

Wioollenunaille ss .% 5 « . 15 25 35 140 

Mlectriodight. 3.02... BS 25 we 125 

SAwaiiiile weet aye 14 25 Be, ee 

scked bese ranhilt a oe & aceemanee Pat aH 25 84 

Beaver River: 
Bagenia, Palls:.:...5.... 420 30 1,090 
Do., included in above 17 30 46 
Nottawasaga River: 
Wrecimoreweiy se. es I beO 30 54 150 
Wavender Palisee. 5.0... 64 ey 90 ye 
Glencairn. Sac cp aRee pass By ie owe 
Horning’s Made.) 60 10 54 ees 
Des, ke 75 10 68 ale 
IE) © Se OPA A chs) 2S 22 250 ye 
UNSC as diene 4.8 ee 14 40 52 75 
enemisiveny:enm: sto disi 10 80 FP Soke 
Severn River: 
Rortroeventihacs «2 sks 11 750 750 
Dichles@ wteseeee. sis. so 3 10 710 650 pe 
IBigeChiartemee wt. ses 52 710 3,350 ee 
Rageed Rapids. :....4.. 30 633 2,020 1,600 
ahead nil er aUG “= ek Be ee 
"win Ralls ss 01.0. >. } 60 OU ee we 
Curtain Chute. 5 6 630 330 
Seven Sisters Rapids..... 20 630 1,100 
Kenite Rapidsseryccss. as 9 630 510 
Annie Rooney Rapids... 8 630 460 
Island Portage ya. 1 a. 15 630 860 
Muskoka River: 
Moont@hutesans tras 10 840 765 
Bala Falis. 20 840 ost 
Muskoka Riv er, “North — 

Branch: ‘. 
Bracebridge Falls....... 51 330 1,530 1,025 
Wolfram’s Falls. 41 330 1,230 ue 
High Falls. 44 330 1,320 

Muskoka River, ‘South — 

Branch: 

Soutien alicnaeme | reais 115 260 2,700 
Catwohey’s Falls....... 35 260 820 

Seguin River: a‘ 
Parry Olin dinen.< a. tee ALD 100 140 240 

IDYere.) Yokel AU-egs eae 18 100 160 200 

Maganetawan River: 
Rapids above Byng Inlet 10 vie) 340 
Chute.. DP De 5 15 375 510 
Farm Rapids. pe ae we 49 } : 
Chute. . ME Santee ac 6 300 1,500 
E. Snye Riry sh oes ha: 14 300 380 
Poveien Meine < 4 Ae 300 220 
AnaleMapidseys yearn. - a 

Deeriuake Dam-:.u...<s 9 f 300 740 
Lower Burnt Chute..... 38 260 900 
Upper Burnt Chute..... 30 260 710 
NACOD SUR ADIGS... tens whe. 15 250 340 
Riassiuleamids: ayes aki al: 7 240 150 
Poverty Bay Rapids.... 19 240 410 
Ahmic Lake Dam and } 29 240 480 nh 

Kneopfle’s pats a 
Maganetawan. . sa a) 140 130 100 
Johbhe Cee OPN ae ae 28 100 250 500 
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REMARKS. 


Flour mill. 
Undeveloped; below mill. 
Flour mill. 


Proposed development of 
Georgian Bay P. Co. 
Flesherton electric light plant. 


Grist mill and electric lighting 
plant. 

Undeveloped. 

Grist mill. 

42 ft. developed. 

2 miles below village. 

Grist mill; electric plant. 

Undeveloped. 


© elte! eu.wi oes at elle! oF m6) 6 6 wi 0Le/le @ 9) ,5) «he Sh'6 


tate 


Spey 65) Che te Tole hep ol e)s eh se ol») elise la selena s, 


aKa) @, siji6! 1a °le soplewe, ve) (é nivel ex\ea, 6) sis «6. fener s 
Dieits eh es wr whee! w Ketel Sih ie: ate Bae e, 6, sumer 4) 
ocsper ae eh stds, wR 64 elo" SF's whee, © Tels. ches teen SG 


S Mpa @. Sea. oa le) Owes shuren aus Fi uleuepe ene 


Parry Sound Lumber Co. 
Electric lighting plant. 


Grist and saw mill. 
Knight Bros. 
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Estimated Minimum Present 


Head Low-Water 24-hour Instal- 
WATER-POWER. Ft. Flow, Power. lation. REMARKS. 
Cs. Hees 
Maganetawan River, North 
Branch: 
BUR St GUS tes ae ieee 23 40 SOE PUN oe SRSD Rais Si ke 
French River: 
Dalle’s Rapids.. ite 4t it Se ee tae EMAL enh ir Waid) colt Gia 
Recollet. mi 7 1,600 L000, Ajir GoPets apc ea ee 
Five Mile Rapids. . egg KS) 1,600 DeTHO MIR ILE oe ih eae reine ek 
Chaudiere sete ne tous P45) 1,600 3-650) | hi Niger A Micka Se aiehe Siete hee ene ane 
ae River: ae aan 
apman’s ute an 9 ‘ 
a eo tiaras , a4 of \ 110 270 3° wc) on bn, betes, we Ma lhe Be Ma, Fp Ns Uo ceatats § eee cae 
cNab’s ute. Rae Pee : 
Campbell’s Chute....... Sorel 110 TRO cca oy eagle ee ee 
Powassan Chute........ 32 90 260 2) bl hy as. RR A RSE eee eee 
ReaverediGhittert torte te 22 90 TSO: Se yo CED TE SE co oe ee 
South River Station.... 70 40 DBO os ical) ea ele eee 
Sturgeon River: 
Sturgeon dallSrs. ser 4. 38 910 3,150 6,500 Imperial Paper Co 
Sandie PallSpenera net. 8 910 660) > a Ra Sao re eee See ee eee 
Smolka Hallseee wee ieee ee 840 DAO. 0 che ier) one octane ire 
Wahnapitae River: 
Secord Township...... 35 510 TiGOO M5 i) Aki a lee oe aR tee eect 
IBYER C, SOUNSR ay 37 510 1,600 RMI REN TR Co SEEDER hy oki 45 
Wiahnapitaenc sutore.2 an 54 440 2,000 1,065 Wahnapitae Power Co. 
PART IV. 
GENERATION OF POWER. 


At the present time there is a large number of small local develop- 
ments providing electric ight and small amounts of power to local 
consumers, as will be noted by reference to the fifth column, Table V. 
Of these the most extensive are the developments of Bracebridge, 
which deliver about 1,000 h.p., all consumed loeally. 


The only developments in this district which generate electric 
power and transmit at high potential, are those constructed (a) by the 
town of Orillia on the Severn River at Ragged Rapids, twenty miles 
distant, 22,000 volts; and (b) on the Wahnapitae River for Sudbury, 
ten miles distant, 22,500 volts. In carrying out the construction of 
the dam, ete., at Ragged Rapids, considerably greater expense was 
ineurred by Orilha than that at first contemplated, and the capitaliza- 
tion at the present time, including some items for water-works and for 
local distribution, amounts to $250,000 for an installation of 1,600 h.p. 
in three units of 800, 400 and 400 h.p. respectively; and further ex- 
penditures are now contemplated for the construction of a permanent 
dam and increase of machinery equipment to a total capacity of 2,400 
h.p., at a probable cost of $80, 000 additional. In spite of excessive 
investment per h.p., the town is able to furnish power and light at very 
reasonable rates, as will be seen by reference to Table XXIV. The 
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Wahnapitae Power Company has installed a plant on the Wahnapitae 
River, ten miles from Sudbury, and proposes an ultimate development 
of 3,200 h.p., with one spare unit additional. The present equipment is 
one of 800 k.w. in one unit, with a three-phase transmission to Sud- 
bury, where some 200 h.p. is now marketed. 


In this district 60-cyele frequency has been chosen for develop- 
ments estimated upon, owing to the fact: that a considerable number 
of installations are already operating at 60 cycles, and that this is, 
for lighting purposes, the frequency usually adopted; further, in that 
section of the district where electric railways are probable, and for 
which low frequency is desirable, the supply of hydraulic power will 
be altogether required for other purposes, such as hghting and small 
motor loads. 


A careful study has been made of the present probable demands 
for electric power in relation to possible water-power developments 
eapable of supplying these demands, and five developments have ap- 
peared to be worthy of serious consideration: namely, (1) On the 
Maitland River near Goderich, 80 feet head; (2) on the Saugeen River 
at Southampton, 40 feet head; (3) Eugenia Falls, on the Beaver 
River, 420 feet head; (4) Big Chute, on the Severn River, 52 feet 
head; and (5) on the South River near Nipissing, 85 feet head. 

(1) Maitland River Development—Some four miles east of 
Goderich on the Maitland River at the Ox Bow, a development of 80 
feet head can be obtained by the construction of a rather expensive 
dam, which will provide storage sufficient to take care of any reason- 
able daily peak load within the limit of the temporary overload 
capacity. 

Surveys and estimates have been made by engineers on behalf of 
the Maitland River Power Company, and the reports in connection 
therewith have been examined by an engineer of the Commission, 
along with studies at the proposed development point, and close esti- 
‘mates of capital cost and annual charges will be found in Tables VI. 
and VII., following. 

(2) Saugeen River Development.—At Southampton there is at 
present a small development made by the Saugeen Light and Power 
Company under 13 feet head, amounting to some 200 h.p., and it 1s 
proposed to construct a dam below the Indian Reserve creating a de- 
velopment under 40 feet head, which would drown out the present 
one above mentioned. 

The 24-hour capacity of this plant at low water would be about 
1,200 h.p. electrical energy, and a suggested development, as shown in 
Tables I. and VIL.. is for 1,333 h.p. net, the storage created by the 
dam being sufficient to take care of any reasonable daily peak load up 
to the overload capacity of the generators. 

(3). Beaver River (Eugenia Falls.) —The development proposed 
at this point, as an independent plant, would probably be for about 
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1,000 h.p., which is the estimated 24-hour low-water capacity, but by 
combining this development with that on the Severn River, about to 
be described, it is feasible to install at Eugenia Falls an equipment of 
2.267 h.p., with a spare unit of 1,133 added. By this combination, 
making use of storage capacity, which can easily be created, the above 
installation can be employed for carrying all the excess of total load in 
the district dependent on these two plants above 4,000 h.p., continuous 
power to be drawn from the Severn River development. It will readily 
be seen that this will reduce operating expenses for the combined 
system by allowing complete shutting down of this plant for at least 
12 hours per day and over Sunday. 

(4) Severn River (Big Chute).—A development at this point will 
be less expensive than ordinarily, owing to the small investment neces- 
sary for headworks and canal. Although the power available during 
an occasional low water period may fall slightly below 4,000 h.p., this 
amount can be safely depended upon during ordinary years, and the 
estimates are for works of this capacity, with the usual reserve unit. 
It will be noted in Table VII that estimates of annual charges are 
given: (1) for this development alone, also (2) combined with 
Eugenia Falls, the idea being that at first the whole district, ultimately 
to be served by the two power plants just described, can be taken care 
of by the Severn River development alone. As soon as the market 
created becomes too large for the capacity of this plant, the Beaver 
River development would be undertaken to supply the increased de- 
mands, working, as just described in sub-section (3), as a peak load 
carrier for only a portion of each day. 


(5) On the South River a small development has been estimated 
on, for the supply of the industrial demands of North Bay, which 
might also furnish lighting current for Powassan and Callander. 


TABLE VI. 


ESTIMATED CAPITAL COST OF POWER DEVELOPMENTS. 


Net Amount of ! 
Location of Water-Power. Soaoias rote eer Cost per H.P. 
Sey 
Maitland Riven seu. > atene clonait ee al 1,600 $325,000 $203 .12 
paugeem Rivers) 2 5)5 27. ak opener ut eee e333 250,000 LSanros 
Beaver River (Eugenia Falls)........... 2,267 291,000 128.28 
Severn River (Bis iC histe)letcemes oes e 4,000 350,000 87.50 
DOULDMICENEIS ay coco erereiis ere mea Tate aiot 750 115,000 y 153.33 


The capital cost in each case includes step-up transformer stations, 
one reserve generating unit in excess of each of the above-mentioned 
capacities, and a spare transformer in each station. 


" w —— a st? Pees Se ee ie es ee _ a ~~ wr ={_-  * 
a - 


1906 Hydro-Electric Power Commission. 15 


a 


TABLE VII. 


ESTIMATED ANNUAL CHARGES ON FULLY DEVELOPED 
GENERATING PLANTS. 


Maitland Saugeen South Severn River| ,Severn_ and 
ITEMs. River. River. River. Big Chute. | Beaver Rivers 
Combined. 
Operating expenses, ee 

ing administration........ $5,665 $4,840 $4,100 $17,433 $23,713 
Maintenance and repairs.... 2,754 3,247 2,620 8,571 j 13,968 
Replacement Fund......... PRIS. 3,247 2,620 8,571 13,968 
MMNGELCS ATLA Ge cn eis vice cece 13,000 9 984 4,534 14,000 25,640 
Total annual charges...... $24,174 $21,318 $13,874 $48,575 $77,289 


The total annual charges on the Maitland River generating plant, 
including step-up transformer station, are divided as follows: God- 
erich, 692 h.p., low-tension power, $9,298, or $13.44 per h.p. per 
annum, Clinton, Seaforth and Mitchell, 990 h.p., high-tension power, 
$14,876, or $15.03 per h.p. per annuin. 


The charges on the Saugeen River generating and step-up trans- 
forming plant are assessed as follows: 


Southampton and Port Elgin, 450 h.p., low-tension power, $7,080, 
or $15.71 per h.p. per annum. 


Notre.—The 450 h.p. for Southampton and Port Elgin (250 and 
200 respectively), is considered to represent the sum of the market 
now supplied, and that available for electric power, since it is con- 
sidered that the new hydro-electric plant will necessitate the removal 
of the present one. 

Shallow Lake, 770 h.p., high-tension power, $14,238, or $18.49 
per h.p. 


PART V. 


TRANSMISSION OF POWER. 


In connection with the five hydraulic developments on the Mait- 
land River, Saugeen River, Beaver River, Severn River and South 
River, detailed estimates of which have been given in Part IV., four 
main transmission schemes have been chosen as apparently best meet- 
ing present demands, and detailed estimates of these have been pre- 
pared, with the following results :— Se 

(1) The supply of power to Goderich, Clinton, Seaforth and 
Mitchell is contemplated from the development on the Maitland River. 
The scheme outlined involves transmission at oenerator voltage (2,200 
volts, 60-eyele) to Goderich, but stepping up to 22,000 volts for trans- 
mission to Clinton, Seaforth and Mitchell. 
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A high-class wooden pole line upon the highways, with telephone 
wires upon the same poles, is considered as suitable for such a distance. 

The table of transmission details shows the capital cost and annual 
charges on the transmission lines from the step-up transformer station 
to the step-down stations on the outskirts of the municipalities, and 
from the power house to Goderich, the service for which requires no 
transformation. The annual charges include depreciation and repairs, 
and the item called ‘‘Engineering and contingencies,’’ includes in- 
terest during construction. The transmission charges are considered 
as fixed for all loads within the capacity of the hne. 

The table of transformation details gives particulars concerning 
the proposed transformer stations. The step-up station building would 
be built full size at the outset, but equipment would be installed as 
required. In the case of Seaforth, one set of transformers and equip- 
ment would be installed for half-load, so arranged that when this 
capacity is exceeded the full equipment would be installed. Jn the 
other two cases, no division of equipment is considered feasible, and 
the charges are, therefore, fixed for all loads. As in previous reports, 
full load is 25 per cent. increase over the present estimated demand. 
The transformation charges provide for municipal taxes on building, 
insurance, depreciation, and 20 per cent. for engineering, contin- 
gencies and interest during construction. 

The summation sheet contains the charges for transmission, trans- 
formation and administration, chargeable to each municipality, added 
to which in each ease is the cost of power at the generating station. 
This cost includes in the case of Goderich the transmission line losses 
only, but for the other municipalities, transmission line and trans- 
former losses. 

The final column of costs is for 24-hour power at low-tension bus- 
bars of the municipal sub-stations, or in the case of Goderich, delivered 
at the town limits. It appears that the supply of anything less than 
three-quarter load is not feasible, in this district. 

In the following table is shown in condensed form the total invest- 
ment, annual charges and cost of power at the municipal sub-stations 
(sub-stations included). 


TABLE XI. 
Full Load. # Load. + Load. 

Total horse-power distributed ii.0s. cleavul tence ake 1,562 “1,250 : 731 
Total investment, including step-down transformer 

StAPIONISHS Oi: Die eR are lc el, Reed oe a eet $68,770.00 $68,770.00 $64,122.00 
Investment per H:P. delivereds..é.; of, eck bi ee pee 44.03 55.02 82.10 
Total annual repairs, depreciation, and operation and 

SOMIMNISETA TONS vaste Cen eaiien ye ee ee 5,407.00 5,407.00 5,055.00 
Annual interest, 4% of investment. SP ARS SAR ge 2,751.00 2,751.00 2,595.00 

Total annual charges... oe Ose tee Fee ae $8, 158.00 $8,158.00 $7,650.00 


Cost of 24-hour power per H.P. per annum, including line 
and step-down transformer losses: 


MOMATIOS SR" coh Oba ee eRe ste ea tele, ale Meir oie uae $16.44 $18.75 $26 .04 
CUSTUOTION Cor ait Cm anes ian ERIE nt SEM te ce ae 22.08 25.68 36.18 
DCALONTM et OR Wael Ae Rs say ies Oe in MANNE AO) Ae ee ZAeOs 25.43 Saeko 


WISECEGAL ie ice tek yt AleTasT Ae od xe ee ie inca 26.47 31.16 44.68 


TABLE VIII—MAITLAND RIVER TRANSMISSION DETAILS. 
SHOWING CAPITAL Costs AND ANNUAL CHARGES. 


6 Mitcuerr. SEAFORTH, CLINTON. Gopericz, 
Equipment | Engineering, Total ‘Total Full Load e 
SECTION. Length, | Right of Way, | Contingenci oat Capital Annual Loss of 
Miles. | andiKencing, | ete,, per Mile. | Per Mile. | “Cost, | Charges. | Power, HiP. || Loss of Annual Loss of Annual Loss of Annual Loss af Annual 
| per Mile. Power, HP. || Charges. | Power, H.P.| Charges, |\Power,H.P.| Charges. | Power, H.P.| Charges. 
| 2 

Mitchell to Seaforth- 12 | $ 763 $153 ‘| $916 $11,792 S784 2.5 2.5 ESN Saodoe |b eee IPP cescca. |= coopdae | oroncd =I] -ccnpoa 
Seaforth to Clinton 8 763 153 S16 7,328 623 12.9 4.6 8.3 $8320 || wee ees [| eee | eee [ete 
Clinton to Power-hous: 9 | S48 170 1,018 9,162 639 20.0 5.4 94 299 CEG 1) Gocooe | | ccoscc 

Goderich to Power-house...-. 4 | 3,300 660 3,960 15,840 980 Gee |) eecpeaealh ostesen H]] anscce 7 |) Bneces 9 eosin 67.2 $980 

Totals. 2.2000. | $44,122 | $2,925 102.6 126 Surry W7 $031 2 $167 67.2 $080 
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TABLE IX.— MAITLAND RIVER TRANSFORMATION DETAILS. 
SHOWING CAPITAL COSTS AND ANNUAL CHARGES, 


MUNICIPALITY. 


el S23 


SEaO mullet e A os anst are 4)-« | 
f 


(GOL pate cin colors bis 


CAPITAL COST. 


ANNUAL CHARGES. 


DEPRECIATION. 
= aes 
ss ae ¢ 

i ev - oO 

ze a ee ed Ee 

= ss) 3.2 el roo Bs 

Q, i 92 me) Tar 2} 

{a0} S. ed is}! ° 3 o 

&) : —Q callea) onl jaa ical 
190 | $ 925 | $6,200 $7,125 | $9.25 |$434.00 
145 925 4 6,200 Yihwrs, 9.25 | 434.00 

95 925 | 6,200 7,125 25 | 434.00 
330 1,100 | 9,300 10,400 | 11.00 | 650.00 
"250. 1,100 | 9,300 10,400 | 11.00 | 650.00 
165 1,100 | 4,650 5,750 | 11.00 | 402.50 
“190 925 | 6,200 PONS O25 

45 925 | 6,200 aes) 9.25 

95 925 | 6,200 LZ 9.25 


INSURANCE. 
° a . Ww 
Ay bb a rr s 3 
wn 5 E os 8 we 
co) 4 a] f u ve) 
é 5 e Chang Bas ° 
ica) ~Q jel Hai B2Xe) on 
$18.50 | $2.77 | $24.80 |$285.00 |$300.00 | $1,074. 
18.50 a 24.80 | 285.00 | 300.00 1,074. 
. ; | 
18.50 preety 24.80 | 285.00 | 300.00 
22.00 SrOO 37.20 | 416.00 300.00 1,439, 
22.00 | 3.30 | 37.20 | 416.00 | 300.00 
7-7 | se a La Mc Hl 
22.00 S200) 18.60 | 230-00 | 300.00 987. 
1,074. 
1,074. 
1,074. 
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TABLE X.—MAITLAND RIVER SUMMATION SHEET. 


SHOWING TOTAL AMOUNT OF POWER REQUIRED, AND ANNUAL Cost OF SAME ON 24-HOUR 
BASIS AT SUB-STATION LOW-TENSION BUS-BARS. 


PRESENT 


Power USED. ‘ TRANSMISSION. TRANSFORMATION, ADMINISTRATION, n 
3 : 3 

o Fe 5 ber 4 

8 5 Rats 3 as 

MUNICIPALITY. = 33 3% OSss 

: tele mk 38 a za 

5 3.88 oA uG fe F 

= ane 29 NG a, A, Ay ced 

3 ‘ go.8 3a aE : : : “Hac 

3 a eas gs aa q = < mo 3 m | eoaa 

Steen eae See bees ee : 5 go} ke b | bags 

7 eG |Aos cals Os S Ay a Ay a mA |ansan 

Hees PSs HP, 9] 

Full 625 |$14.12 | $ 980 | $1.57 | ..... ...» | $470 | $0.75 | $16.44 

Goderich.............] 4,300 | 1,450 | 500 #. > 468 15.65 |. O80 Ws Opn ts ame con 470 | 1.01 | 18.75 
# 312 | 21-50 | O80) ger eee tea 435 | 1.40 | 26.04 

Full 250 | 16.36 | 167 | 0.67 | $1,074 | $4.30 188 |.0.75 | 22.08 

Giimton nea cei. c<: 2,800 | 410 | 200 #187 (18:05 1 167, forse 1,074 | 5.73 | (188 | 1.01 | 25.68 
¥ °° 128 | 24745 167 f ieaa 1,074 | 8.60 175 | 1.40 | 36.18 

Full 437 | 16.54] 631 | 1.45 1,439 | 3.29 329 | 0.75 | 21.03 
Bis as ees ee, ee 

Séaforthiv.s.c. 6s oss: 2,500 | 475 | 350 q .'308 P18 s10 | eal tiene 1,439 | 4.39 329 | 1.01 | 25.43 
}) 219 (24-30. 68h 7 Peace 987 | 4.51 304 | 1.40 | 33.10 

‘| Pull 250 | 16.83 | 1,148 | 4.59 1,074 | 4.30 188 | 0.75 | 26.47 

Minchell ttc y 1 29: 2,200 | 305 | 200 g 187 | 18.30 | 1,148. | 6.12 1,074 | 5.73 | 188 | 1.01 | 31.16 
4 125 | 25.50] 1,148 | 9.18 1,074 | 8.60 175 | 1.40 | 44.68 
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(2) The Saugeen River at Southampton presents the natural 
source of supply for Southampton, Port Elgin, and the Shallow Lake 
Cement Co., 17 miles distant. Southampton’s estimated demand of 
250 h.p. would be supplied from the power-house at generator voltage, 
and Port Elgin also would only require a transmission at generator 
voltage over the five miles intervening. The cost of this transmission 
over and above the cost of ordinary local distribution will be found by 
referring to Table XXII. of this report to be $4.55 per h.p.; this 
amount added to $15.71, the cost of power at the generating station for 
Southampton gives at cost at Port Elgin of $20.26 per h.p. per annum, 
24-hour power. This local transmission would require a capital invest- 
ment of $8,000. The power at Southampton station is generated 60 
eyeles at 2,200 volts, and the transmission line to Shallow Lake is 
estimated upon as operating at 22,000 volts, using high-class wood pole 
construction on the highways, with telephone line on the same poles. 

In the following table will be found the capital cost. and annual 
charges on the transmission line required for Shallow Lake. 


TABLE XII. 


ID Sasa EU Ns eI Se eG MEA nF Borne nae Sy cr 17 miles, 
Capitalicost per mile, including telephone. ... 2.2.7 4.22. at eee $ 919 
Engineering, contingencies and interest during .construction........... 184 
MOT a pital Cost Per Mile... G5 ects sn heels wes cages see apelaenaaes $ 1,103 
(Cueanyel Wot hs Lee REPT EAU aN Re male ik ek me MARA UREA T Aerie ect rh, os i 18,750 
Tiatierrontt oe AOA. A ey, Btn DOS EB ceo annoy Bader pines b, 4c ere ens Che Grit Sc 750 
Repairs, depreciation, operation, etC.... 2.2... cence eee ee eee eee 657 
Totalannual charges........-.-- Pea Ea Sila 3 rte saci oa eee Pa iss &- $ 1,407 
Annual transmission charges on a delivery of 710 H.P., per 24-hour H.P. 1.98 


The capital cost of and annual charges in connection with the step- 
down transformer station at Shallow Lake are given in the following 
table: 


TABLE XIII. 


aN rie SO ee Me caacs 5 er gels gle + Lares pw toetate Pia ah YM gs hcl? Mneha enact $ 1,600.00 
Meer aes glee sien sve oor died he eg toe BERD ew elem oorlole, wine tompaigi ele) icin 12,000.00 
ape capital pone ES eR ERR TEE cnn WR Rae Ge EE ELL Veen OS $13,600.00 
epreciation and repairs :— 
We OR sk ahi ad. von dln cee se Sie ne Aainaye Vins sire sw Ren eo eee $ mae 
Re Gk See vine ca cen 2 taht eines NPR A eae ee aa Bene oe eo Sel 
Lag PACE OPTI EC EES 27 5 ia SO Pe CR Ra Roe Fa Ct .00 
Insurance :— es 
Building, 30c. per $100........---+-++> wv atl ay aty eles plolein aim wae AR eae eee 
Mrrommenty tc. Det SlO0 eines fe cn ln apres Aes Sead oy oid aan es Ram aa Re Nya 
Interest on investment, 4%.....---- sere eters ot na vaisoe Oe ood nie crn me rece RE 544. 
Total annual charges.....-.-.-++++++%: aoe Sechaba ayes oom gM Ors) CI ian $ 1,484.80 
Annual transformation charges, on a delivery Of 710) HEP St per EPs tanner nro 2.09 
The total cost of power at Shallow Lake would be as follows:— 
High-tension power at generating station, per H.P. (including line and trans- vite 
se seSV ae ca Ca esis owed veh antigens mene b OY ay SY aaa eats G3 
Rr eine Per EELP. ies Valine Os see ee eee dein Rae ond ee elias Oe re ge Ab 
“Ey SS eC oat A ha a te 
Pee get iy POE FLAP vs 5 ds wie dam yk eee Od ccleaner a to eee Pig 


Annual cost per H.P. of 24-hour power, transformed to voltage suitable for motors 
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(3) The demands for power in the towns along and adjacent to 
the south shore of Georgian Bay can be met by the development of 
water-power at the Big Chute on the Severn River and a subsequent 
one at Eugenia Falls on the Beaver River, as described in Part IV. 

While this might be done-by separate transmission systems each 
covering its own particular territory, it is considered that it will be 
much more advantageous, economical and efficient if the two develop- 
ments are combined under one management, and transmission lines so 
constructed as to admit of the two power stations being operated in 
parallel. The considerations which show this combination to be highly 
favorable are: That by so doing practically all the reserve machinery 
ean be installed at Eugenia Falls at a less cost per h.p., owing to the 
high head; that the parallel operation of the two power houses at 
widely distant points of a transmission line covering the whole district 
affords a comparatively high factor of safety with a minimum cost 
of line construction; and also that the storage possibilities at Kugenia 
Falls enable that station to be operated at a high output for a short 
period of each day, and to be closed down during the remainder of 
each twenty-four hours; from all of which it is evident that power can 
be developed and delivered by this combination at a considerably less 
cost than if two separate development and transmission schemes were 
undertaken. 

It has already been noted that so long as the district is capable of 
using only a portion of the power herein estimated upon the develop- 
ment at the Big Chute alone would be sufficient. 

The transmission details following, Table XIV., show the capital 
costs and annual charges, including interest, depreciation, taxes on 
right of way, etc. The item called ‘‘engineering and contingencies’’ 
includes interest during construction. A single high-class wood pole 
line with a private right of way throughout, following the railways 
wherever feasible, is provided for, with a telephone line also installed 
on the power poles. 

The transformation details, Table XV., show the estimated required 
capital outlay for municipal transformer stations, and the resulting 
annual capital charges and operating expenses. It is, in the case of 
the larger stations, quite feasible to install transformer capacity as 
needed, thus partially varying the investment and charges with the 
load requirements; but the buildings are estimated upon as built at 
the outset for full future load conditions (25 per cent. advance on 
present estimated demand) with equipment installed as needed. 

The transformation estimates include municipal taxes on site and 
buildings, and an allowance of 20 per cent. for engineering, eontin- 
gencies and interest during construction. 

The summation sheet (Table XVI.) shows the charges due to the 
various sections of the service sub-divided amongst the various munici- 
palities. Two-thirds of the total general administration expenses is 
charged to transmission and transformation, the remainder being in- 


TABLE XIV.-BEAVER RIVER AND SEVERN RIVER TRANSMISSION DETAILS. 
- SHOWING CariTAL Costs AND ANNUAL CHARGES. 


Carita Cost PER Mite. Carian GHARORS PEE MILE. ej] Owun Souxn. | Meavonp, | Coutrxowoon. | Banure, MIDLAND, MF eRoEeN | RUReEERCLU LS 
< Size of] : Engin- Total 2 Engin Total ||| Total |e Sloe a5 oa i= ae ae ae 
Ee Me Na Equip- Way and Cee |! aeinn,|| ea (fein Was ofl cen | rots, | cuunes. |/E2| 28 cunseer, Paige lle eal) Aenunt)| gers |[Arauatl lls 2 | Annual |g Zar | Annual || gE Ac geo | a qin | A 
4 ing| Contin- | _ ing] Contin- 23] Bz 385) 855 \charges: | Soc: Charnes. | 86e (Charges, | @ ors &F: charges Liga Charges. || 8 8% |Chnnves: 
‘ ment. [Fencing | Contin- | ment. | Fencing.| Contin: 28) GE | ZRS| 85m \Chames. | SS |Charges. ESE |charaes, Bee Gharmes: | §.Sre |Charges. | § Sn (Charges. | $85: |Charses 
Owen Sound to Meaford. .- 16 70.0 | $1,435 $640 $415 $2,400 | $39,840 ($104.52 | $46 20 | $30.14 |$180/86 | $2,803.76 $40 | $640 | $3,533.76 | 34.5 | 34.5 | $3,534 mi | 
Meaford to Fields-....... 12 80.0 1,540 420 392 2,352 | 28,224 110.30 28.60. 27.78 | 166.68 | 2,000.16 40 480 | 2,480.16 | 24-4 | 21.6 2186 | 2.8 | | 
Ficlds to Eugenia Falls__- 17 80.0 1,540 640 4360 2,616 44.472 110 30 46.20, 31.30 | 178.80 | 3,292.60 40 680 3,972.60 | 41.6 | 36.7 3,502 | 4.9 | 
Fields to Collingwood...... 8 41.6 1,135 420 31 1,866 14,928 88,02 28.60 i 23.32 | 189.94 | 1,119.52 20 160 1,279! 1 0 1,128 152 =a) 
Collingwood to Elmyale...... 14 41.6 1,135 640 355 2,130 20,820, 88.02 46.20. 26.84 | 161.06 | 2,254.84 30 420 2,674 S4 | 12.3 12.3 | 
Elmyale to Barnc.-.._.__- 17 41.6 1,135 640 355 2.130 36,210, 88.02 46.20 26.84 | 161.06 | 2,738.02 30 510 3,248 02 4.0! 5 E 4.0 | $3,248 
Elmvaleto\Midlandsss---1|) 15) |)5910)|0,265 || 450) |) @4i) | 21048) |es0,c90)" || (0462) ///3100)|/ 25012) | asoN7A)| 2/201810) |/40)| 600} 2,801.10.) 3518 | | 410)|| 1/919)) aays)| 1842) | 
Midland to Victoria Harbour] 7 $3.0 1,570. 420 398 2,388 16,716 109.68 28.60 27.70 | 165-98 | 1,161 40 280 1,441.86 | 17.5 | 7.5 616 327 304 Cea 
‘Victoria to Waubaushene..- 6 | 9£0 |) 1\690)) 420 422 9/592 15,192 | 116.07 | 28.60 173160 | 1041/60) 40) 240} 1,281.60 | rc 5 E 62 sai |/)a)2)| 7 28)//75.5)) 410 | 20) | s150 
WautaushenetoBigchute.| ai) (100.0 | 1/750/|/ 400) || 430 | 2.5sn}/ 8380) 119.12))| 20.50 178.dt | UEC-74\\\40 | 440 | 2,011.74 | 3218 | are s |a17]) 931} 5.7] 460] 9.9) 790] 3-0) )) 287 | 1.0 | sis 
TOTALS. 22+ -0-ee-- e+ pecs Sui | neuen | S57:A7210 | ceo | tesa | cesta | tesa | metas csil|)ue)| poem | $28,985:20) (a10:8)|02:5)]'s10.200)| $017 | 61.7 [2s] $5)192) | Gie7 | siy722)|Faio | "S487 /face) | sias 


TABLE XV.—BEAVER AND SEVERN RIVERS.—TRANSFORMATION DETAILS. 
SHOWING CAPITAL COSTS AND ANNUAL CHARGES. 


MUNICIPALITY. 


Owen Sound... 


Meaford... ae 


Victoria Harbor 


Waubaushene.. 


Capacity of 
Installation. 


Full 


and 


Partial Load. 


Buildings. 


$3,270 
3,270 


3,270 


1,090 


1,090 


1,090 
2,180 


2,180 


2,180 
1,360 
1,360 
1,360 


1,920 


1,920 


1,920 


1,000 
1,000 
1,000 


925 
925 


925 


CAPITAL COST. 


ANNUAL CHARGES. 


78 | 


DEPRECIATION. INSURANCE, 
2 fo) 
a5 g E < ge & Er : 
a3 ROSS a g | $88) Sas 
oe = am 3 4 |aon | Sie 
Ai S a a e | aBB | age 
$38,150 | $41,420 | $32.70 | $2,670.50 | $65.40 | $9.80 | $152.60 
28,500 31,770 | 32.70 | 1,995.00 | 65.40 | 9.80 114,45 
19,075 22,345 32.70 | 1,335.25 | 65.40 | 9.80 76.30 
9,250 10,340 10.90 647.50 | 21.80| 3.27 | 37000) 
6,937 8,027 10.90 485.50 | 21.80 | 3.27 27.75 
4,625 5,717 | 10.90 | 323.55 | 21.80 | 3.27 | 1amegee 
25,070 27,250 21.80 | 1,754.90 | 43.57 | 6.54 100.28 
18,788 | 20,968 21 80 |, Tel5e16 eras eros 75.21 
12,535 14,715 21.80 877.75 | 43.57 | 6.54 50.14 
13,900 15,260 13.60.) 073.00; peo te20, eae 08 55.60 
10,400 11,760 13.60 728.008 1) 27220) te 4.08 41.60 
6950 | 8310 | 13.60] 486.50 | 27.20] 4.08 27.80 
21,000 | 22,920 19.20 | 1,470.00 | 38.40 | 5.76 | 84,00 
15,250 1770 19.20 | 1,067.50 | 38.40] 5.76 a oe 
10,500 12,420 19.20 735.00 | 38.40 | 5.76 42.00 _ 
10,000 11,000 10.00 700.00 | 20.00 | 3.00 40.00 
7,500 8,500 10.00 525.00 | 20.00 | 3.00 | 30,00 
5,000 6,000 10.00 350.00 | 20.00 |} 3.00 20.00 
8,350 9,275 9.25 484.50 | 18.50 | 2.78 33.40 
6,263 7,188 9.25 438.41 18.5007 22.78 25.05 
4,175 5,100 9.25 992.25 | 18.50 | 2 bay. 


mA 

5 

E al eae 

a } a 
$1,656.80 | $300 | $5,309 
1,270.80 | 300] 4,118 
893.80 | 300 | 3,133 
413.60 | 300 | 1,434 
~ 321.08 | 300 | 1,170 
228.68 | 300 907 
1,090.00 | 300 | 3,317 
838.72 | 300 | 2,601 
588.60 | 300 | 1,888 
610.40 | 300] 1,984 
470.40 | 300 | 1,585 
332.40 | 300 | 1,192 
916.80 | 300] 2,834 
686.80 | 300 | 2,179 
496.80 | 300 | 1,637 
440.00 | 300] 1,513 
340.00 | 300] 1,228 
240.00 | 300 943 
371.00 | 300] 1,319 
317.52 | 300| 1,112 
204.00 | 300 843 


TABLE XVI—BEAVER AND SEVERN RIVERS.—SUMMATION SHEET. 
SHOWING TOTAL AMOUNT OF POWER REQUIRED AND ANNUAL COST OF SAME ON 24-HOUR BASIS AT 


SUB-STATION LOW TENSION BUS-BARS. 


PRESENT 


pees Wee ANNUAL CHARGES. $ 

} gs TRANSMISSION. TRANSFORMATION.| INTERSWITCHING. | ADMINISTRATION. & “a8 

S ie] | 5 a I 

oo Estimated oy y | I seas 

§S |Future Load. 5 ig 1 oe 

MUNICIPALITY. rs oie) yea) S 

d TH Partial. x i So 

= ma 
2) <q 3S we A a e 3 6a a 
= 8.2 26 A Au Au Ay Of & 
| * OH pAy A ° . ° = ne) 
3 = Cling D res q me a i a} rat a3) os = as 
Q p my oe os p fe me) oh ~_ ( p Per oy FS Oa 
} ‘c) 64 oO 5 9 is) 5 ‘o) bs) e) o eS $y 
a a fe¥sca] % a Ay a Ay a ies a Ay BARN 
HP bo epey Hee 

Full | 2,500 | $12.90 | $10,350 | $4.14 $5,309 $2.12 $362 $0.15 $2,267 $0.91 $20.22 
Omen: Soundins sane fie te ene 10,000 | 3,750 2,000 3 1,875 12.70 10,350 RO 4,118 2.19 362 19 1,880 1.00 2155 
+ 1,250 12.58 10,350 8.28 oyloo: 2.51 362 .29 651 132) 26.90 
: Full 333 12.88 917 Dees) 1,484 4.31 48 alas 302 91 21.00 
Wreatordincte a ovcetarheniecrate aie 2,800 700 267 3 250 12.85 917 Bo Oe TAO 4.68 48 19 251 1.00 22.39 
4 167 12.83 917 5.50 907 5.44 48 .29 219 1 yey 25.30 
Full | 1,250 12.95 6,625 ne) Soe 2.65 182 als) TS 91 21.96 
Collingwoodiweas-setes eee 7,000 | 1,650 1,000 3 937 12.88 6,625 Ove 2,601 QC 182 .19 940 1.00 QO 
4 625 W205 6,625 | 10.61 1,888 3.02 182 .29 825 1.32 27.99 
: | Full 625 13.00 5,192 8.03 1,984 Bat 7 91 ea Ms) 567 .91 ONS OG 
BALCIC ae ste erat Sarre tented 7,000 940 500 3 469 12.90 5,192 | 10.71 1,585 3.38 91 .19 470 1.00 28.18 
+ 312 12.75 5,192 | 16.06 1,192 3.81 91 29 412 Meo 34.23 
Full | 1,067 12.65 i222 1.62 2,834 2.66 155 nalts 967 91 17.99 
Midland and +Penetang...... eae eit 854 3 g00 | 12.60 | 1,722) 2.16 | 2,179 | @ 772 155 19 801 | 1.00 18.67 
4 ypys AAS) 1722 See 1,637 SLOT 155 29 (O40 he 1232 20.47 
Full 400 12.70 437 | Was Wnt} 3.78 58 ails: 362 Oli 18.68 
Wictoriay Ebambote seis siete 400 600 3 300 WS FAO) 437 1.45 1,228 4.09 58 19 301 1.00 19.43 
2 200 12. 70 437 2.18 943 4.72 5S .29 264 a32 PAPA 
Full | 200 27.0) 144 ie 1,319 6.59 29 ~15. 181 91 PRES OYE 
Waubaushene and +Coldwater 1 Ce he ee OOs Heh 160 F 150 | 12.75 144 96 | 1172") a 29 19 150 | 1.00 | 22.31 
4 100 TORSO 144 1.44 843 8.43 29 ,29 132 1.32 24.33 


*Includes Power Losses to Delivery Points and is based on a price of $12 per 24~-Hour Horse Power at the High Tension Bus-bars of the Step-up Transformer Stations. 


tFor cost of power at Penetang and Coldwater, see explanatory note after Table XVII. 
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cluded in the annual operating expenses of the generating plant. The 
column showing the cost of power at the generating plants includes 
line and sub-station transformer losses, and is based on a price of 
$12.00 per 24-hour h.p. per annum at the high-tension bus-bars of the 
step-up transformer station. (See Tables VI. and VII.) 

In the following table is shown in condensed form the total invest- 


ment, annual charges and cost of power at the municipal sub-stations 
(sub-stations included). 


TABLE XVII. 


Full Load. $ Load. ¢ Load. 
frotaimaorse-power distributed 25h. eu) Ae. 6,375 4,781 3,187 
Total investment, including step-down and inter- 

SCH IAOTS LATIONS siiwee si ais ieicies sisccr ieee wale ies $436,437.00 $404,355.00 $373,579.00 
imvestinent perm Heb) delivered i. 0 ade ss eteteelales 68.46 84.58 117;22 
Total annual repairs, depreciation, patrolling, opera- - 

POTN A TIC AG EMITS tA TION «ich lcs sud doe su sneherssedie means 37,840.00 , 33,137.00 29,101.00 - 
Annual interest, 4% of investment............. rMats 17,457.00 } 16,174.00 © 14,943 .00 

Milatalea nimtial Chareesn ts |. alcloe le tials epic sues ore $55,297 .00 $49,311.00 $44,044.00 


Cost of 24-hour power per H.P. per annum at low-tension bus-bars of step-down 
transformer sub-stations:— 


Ohman Sebriael es BE ee ar nie UR ne er hee OereA $20.22 $21.55 $26.90 
WV iieseattcya Clee tre A tie ELA eas, Byes otal 4 elphe clebe: oeere 21.00 22.39 25.36 
Dollie WOO eae errs hes led oc) alae! tum mignon Behe! orieliere 21.96 23.91 27.99 

Fas ee RT ee Gh oe FE ee etd sca ah sia oor ea Milgieie 25227, 28.18 34.23 
OTL cee) Gl Ee ay, Biche wher ai whebobeves sy! game 17.99 18.67 20.47 
Rea Ca Tete tds toga aiick ote ts! sip oba ust arom pty sot 21.09 22.02 24.37 
Wiaeihadie TSB sayove bee ey eye Are Rae Rea eR TED dass one near 18.63 19.43 Dirsan 
ETA ATIS TIC ITE MPM ee ume ire re ite ti alsilas Siteluaiiettetallacferlehe: Biers 21.07 22r3t 24.33 
Ot Daliskwsaghove. of) ne aka Ose AIR eer en ee Ree Cea oa 26.27 28.49 o2e20 


*It is not considered advisable to build high-tension lines to Pene- 
tang or Coldwater, but to have them participate in the scheme of 
secondary transmission, as given in Table XXII, from which the cost 
of power to Penetang will be found to be the following amounts 
ereater than the cost of power at Midland, three miles distant :— 


if bios 
d 250 HEP. $3.10 additional per H.P. per year. 
a ia Ieyiie ther 3.35 additional per H.P. per year. 
$ load Tou Py 3.90 additional per H.P. per year. 


Additional cost to Coldwater over that at Waubaushene, four 


miles distant :— 3 : 
Full load £00; H.R: $5.20 additional per H.P. per year, 


(oven Ps 6.18 additional per H.P. per year. 
i a 50 H.P. 7.92 additional per H.P. per year, 


The above distribution lines will cost $4,800 and $6,000 respec- 
tively. 


BRANCH TO SHELBURNE AND DUNDALK. 


‘A minor transmission is also estimated upon for the supply of 
Dundalk and Shelburne from Hugenia Falls, with separate trans- 
formers at this generating station for 22,000 volts. A telephone line 
on the power poles is provided for, but no right of way allowance. 
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In the following table will be found the results of this estimate :— 


TABLE XVIII. 


Showing capital cost and annual charges on 22,000 volt, 60-cycle 
transmission from Eugenia Falls to Dundalk and Shelburne. 


Total horse-power transmitted:— 


SHelbUThies Monee en Al Kem oil abn rome cohesion sattie Fite Gat ere ene oes 
Total investment, including step-down transformer stations......0................+ $20,516.00 
TVestment pore td eh Vered se eneres situ d cts cece ee eS lo Nee es te ue toe eee ees 68.39 
Total annual repairs, depreciation, operation and administration................... 1,547.00 
Interes trom une esbuieit pa tao oh ee em Be dts lena Se Luke adele ets oe ae ation ated Game sateen kaenene 821.00 
ROtabsannital cCMAane es ew metay. elke re Picieke: hs. cL Sis! bles ate nae cue eNOS ten ake ta area $2,368.00 


Shelburne. Dundalk. 
Cost of 24-hour power per H.P. per annum at power-house, including line 


Al) Geo AISEOLIN CUM GSEES Cate EE le ern eet folks. hd ce hee wes oh cases ave anenohene stars $13.15 $13.05 
Costormtransniutting: amg roransloriminiee cic wcine seu dorset eioleis yete ka enaemees 13.06 3.80 
Totaleostrote24-hour power pervlsbrn feiss eee eka ne eas hae atone ales 2) 6 peered ole $26.21 $16.85 
If enlyZoOgaeP: wwerencontracted sOre a s.ce hickso etree Gosh net ok ee se a eens 29.97 ° 18.20 
ItconlyaUOMHe > werescontracted mors... cunts tial malo meNs aLeht unl a etesne tes oe 33.74 TOE G5. 


As an alternative source of supply of power for these towns, atten- 
tion is called to a small water-power near Horning’s Mills, on a branch 
of the Nottawasaga River; although there is but small flow, the de- 
velopment can be made under 125 feet head, and, so made, would 
be capable of providing 250 h.p. twenty-four hour power, or, due to 
its good daily pondage conditions, the plant might be able to supply 
a peak demand of, say 500 h.p. 


(4) The most convenient immediately available source of power 
for North Bay, Powassan and Callander is considered to be a develop- 
ment on the South River. The estimates for a 22,000-volt transmission 
to Powassan and North Bay are here given. They are for a wood pole 
line along the highways and railways, with telephone wires on the 
power poles. The same allowance for engineering, contingencies, and 
interest during construction have been made as in previous eases. The 
final cost per h.p. is derived from charges which should be considered 
as fixed for lesser loads; in other words, the charges per h.p. will be 
inversely proportional to the demands up to the 750 h.p. mentioned. 


TABLE XIX. 


Showing capital cost and annual charges on 22,000-volt, 60-cycle; 
three-phase transmission from South River development to Powassan 
and North Bay. 


Total amount of power transmitted :— lah aes 
Powassan: 125. IP estimated)» North Bay, 625 00 i... siete es cic blo Pa 
Total investment, including step-down transformer stations........................ $50,500.00 
Inwectragnt per hetsepower Gelivetied . 66.5 ie Be elds Gv whe rs oe ee 67.33 
Total annual repairs, depreciation, operation and administration................... 3,135.00 
Tapes eae aa cere Sea ERE AGS), Adc d eeeun> bo wind eS Bye Ra Re ek eR Oh Meee 2/020. 00 


Wctatranrialiclianw est Mier eke ts Sead ere alee ete ee ee eee ee $5,155.00 


1906 Hydro-Electric Power Commission. 21 


a 


Powassan. North Bay. 
Cost of 24-hour power per H.P. per annum at power-house, including line if 


andeeranstormerilossesiac i)... st elds oe dl se 2 
Soorol transmitting, and transforming.’.............<-..20. 1h. lb... ge #8 28 
Total cost of 24-hour power per H.P. per annum............ 24 89 28.35 
Cost per H.P. if only ? of the above quantities were used........ Bars ie 3 io = 30 


Owe 


NIAGARA EXTENSIONS. 


As intimated in Part I. of this report, it is proposed to supply cer- 
tain towns, there mentioned, from the Niagara transmission systems. 

(a) The estimates for a secondary 22,000-volt transmission from 
Berlin through Elmira to Elora are herewith submitted. The estimate 
is for wood pole line without right of way, telephone on power poles. 
Elora is at present supplied with lighting current from a steam station 
in Fergus, and it is proposed that the present lines between these two 
towns be used up to their capacity for the supply of low-tension, 2,200- 
volt power to Fergus from a common transformer station in Elora. 


TABLE XX. 


Showing capital cost and annual charges on secondary transmis- 
sion, Berlin-Waterloo sub-station to Elmira, Elora and Fergus. 


Full Load. 2 Load. + Load. 
Total horse-power transmitted.....:.......6.+--.05-- 750 563 375 
Total investment, including step-down transformer 
SAE CDSE Reid sf) d Ori o Sele aiiet econiattt dae eemane $39,952.00 $39,952.00 $39,952.00 
Ignvestment. perl. Pe delivered 60. 0.0. te eee ee BBall WeOS 106.53 
Total annual repairs, depreciation, operation and 
SYS RT Ey SOE) ACO ey Oe Le Ren wo Dec Tamayo $2,837.00 $2,816.00 $2,783 .00 
Imterest on investment at 4%... 0.22. te ee de ees 1,598 .00 1,598 .00 1,598 .00 
Mat aiarinitali CHATLZES 4 carn tid os l-in\s cbedel ops erie ne ne $4,435.00 $4,414.00 $4,381.00 
Cost of 24-hour power at Berlin-Waterloo sub-station, ‘ 
OO SSUES ile 0 ent aR Ca I $17.36 $17.82 $19.27 
Cost of 24-hour power at low-tension bus-bars of sub-stations, per H.P. per year:— 
Peace RAR eer ira peas ea RAN a Alene SEM hoi lay ot gli alg $24.10 $25 .80 $30.28 
ee OES EOE EERE eS RES REE gS sh € 36.56 29.47 36.84 
29.91 ood 41.44 


(b) The supply of 1,600 h.p. required by the Toronto and York 
Radial Railway Company for the operation of the Metropolitan 
division can be reasonably combined with the power demands of 
Aurora and Newmarket. It is assumed that one-half of this quantity 
will be required at the Bond Lake station, and that the other half 
will be delivered at Newmarket for further transmission to the upper 
section. A 60,000-volt extension of the Niagara District transmission 
lines is estimated on, from Toronto, the results of which are as follows: 
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TABLE XXI. 


Showing capital cost and annual charges on 60-000-volt extension 
of transmission line, Toronto to Aurora and Newmarket. 


Full Load. 3 Load. . Load. 
Total horse-power distributed. . ae, 3,162 2,312 1,581 
Total investment, including es ‘down transformer 
SLA LIOUSUA NT coek TWaCie hare RAPA ETT AT ea A aE Ny taes $116,130.00 $101,900.00 $87,430.00 
Hees ti per HP. delivered. a. i.e g ye see Soe 36.73 42.97 55.30 
otal annual repairs, depreciation, patrolling, opera- 
tion and administration..:.............+.... 8,915.00 7,790.00 5,661.00 
Interéstronanvestmentiat 4° pmanen aeine wisete eats 4,645 .00 4,076 .00 3,497 .00 
Total annual charges. . 2 $13,560.00 $11,866.00 $9,158 .00 
Cost of 24-hour high-tension power ‘at Toronto trans- 
former station, with allowances for switching pro- 
tection and housing, per horse-power per year .. $16.03 $16.45 $16.68 


Cost of 24-hour power at low-tension bus-bars of municipal sub-stations per 
horse-power per year:— 


ING Wimaricet eter et nel teieretee laren nae ene tat to cert 0 peda $20 . 94 Se $24.05 . 
AST OLA eT TO IEA ote SE ee hits ees awe 22.76 24.63 DAS ie 
BiGhdiltalcee rent) nl aie mace ener ek hoe Bendy, 2 a0 20.34 21.24 222 


This transmission is over a wood pole line with telephone lines on_ 
power poles, and with fenced right of way. 


INDIVIDUAL TRANSMISSION. 


The various sub-stations have been estimated on the basis of ates 
formation down to 2,200 volts, but the cost of distribution of power 
at this voltage will be dealt with in Part VI. Many instances arise, 
however, in which it is desired to supply a single large consumer or a 
small municipality at some distance from a sub-station. When this is 
the case the following table may be made use of. The total cost of 
power to such a consumer is ascertained by adding the rate per h.p. 
from this table to the cost of power at the nearest municipal sub- 
station. The charges for such a branch transmission do not inelude 
any allowance for right of way or telephone, it being assumed that 
the highways would be available for such low voltage lines. . 


TABLE XXII. 


Showing cost of distribution from municipal sub-station to an 
individual consumer, not covered by local distribution. 


Volts. 


Distance in Cost per horse-power per,annum for the delivery of various amounts of power. 

Municipal | - nee 

sub-statior 5O woes TAAL ES Ps 100 H.P. | 150 H.P. | 200 H.P. | 250 H.P. | 300 H.P, 
2 $5.58 $4.20 $3.53 | $2.92 $2.74 $2.60 $2.51 
3 6.89 5.20 4.41 | 3.60 3.25 3.10 3.03 
4 7.92 6.18 520 1% 4.27 3.93 3.72 3.86 Ss 
5 8.87 7.18 5.98 | 4.96 4.55 4.32 416) 
6 10.20 8.24 KEE | 5.38 Dake 4.60 4.43 
8 14.10 10.14 _ 8,40 | 6.97 6.24 5.79 | 5.58 fz 
10 16,12 12.13 9.54 8.31 7.68 i 6.96. 6 | = 
12 18.76 14.03 ti.4g | 200. 12 8.42 7.96 7.22) 4 
15 22.74 17.08 13.48 | 10.89 9.35 8.84 8.32] oe 


} 
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PART VI. 
DISTRIBUTION OF POWER. : 


The cost of distribution from the municipal sub-stations to the 
consumers’ premises varies widely with different conditions, and: 
depends upon the distances involved, the magnitude of the demands 
of the individual consumers and the grouping of these consumers. 


_ This cost of distribution will not necessarily, however, give the 
Increase of cost to the consumer above that paid for the power by the. 
municipality unless a method of charging be chosen which will take 
into account the difference between the sum of the consumer’s maxi- 
mum demands and the maximum demand on the _ station. 
If the charging rate for power were one composed of a flat 
rate based on maximum demand plus a rate per k.w.-hour or 
h.p.-hour actually registered by meter, then it would be approxi- 
mately correct to say that. the combined rate per h.p. to the 
consumer should be the same as the cost of power at the sub- 
station plus the cost per h.p. of the distribution service. Besides 
this, the ordinary municipality has such various means of modi- 
fying the rates for power, such as limited-hour contracts with motor. 
users, contracts with summer users of electric power, ete., that 
fair rates could only be established after a careful study of the actual 
conditions after operations were begun. Under average conditions 
in a town demanding 1,000 h.p. or over, it could reasonably be ex- 
pected that 10-hour power could be sold at the same or even a lower 
rate, if based on maximum demand, than that charged the munici- 
pality for 24-hour power at the sub-stations. In other words, the 
municipality might expect to profit sufficiently from overlapping 
peaks, 24-hour power for lighting, pumping, general motor users, etc., 
to pay the cost of its distribution. 

The cost of a distribution system for the town of Collingwood has 
been estimated on, including such power service transformers as would 
probably be required; and it is found that a capital expenditure of 
$31,000 would be necessary. This would only include the feeding of 
the necessary lighting current into the existing primary lighting net- 
work at suitable points and in no way covers lghting distribution. 
The substitution of 60-cycle transformers for those already in use in 
this town would be the only extra expenditure required for lighting 
distribution. The annual interest, depreciation and operation charges 
attendant upon such a power investment as above outlined would be 
$5,713 for the distribution of 1,250 h.p., or at the rate of $4.57 per 
h.p. per year, which, added to $23.90 per h.p., the cost of low-tension 
power at the sub-station, gives an average rate for distributed power 
of $28.47 per h.p. per year for 24-hour power, without any allowance 


for overlapping. 
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For the smaller towns the cost of the distribution service would 
not be likely to exceed the cost per h.p. found in Collingwood, but the 
opportunities for modifying the selling price would not be so exten- 
sive. It may be said, however, that the actual selling price of 10-hour 
power to the consumer would not be appreciably greater than the cost 
of 24-hour power to the municipality at the main ’sub-station, as given 
in this report. 


PART VII. 
MOTOR INSTALLATIONS. 


To complete the information regarding the cost of electric power 
to the consumer, the following table is given, showing the cost of 
induction motor service per h.p per year. 


TABLE XXII. 


Capital cost and annual charges on motor installations, polyphase, 
60-eyele, induction motors. 


| 
Capacityamle@anttall Cost) perm} coikss eos. snare! ANNUAT CHARGES: "00 70: etn 
hi i bg H.P. Installed. Interest, Depreciation Oil, Care and | Total per'H.v. 
| 5%. and Repairs, 6%. Operation. per Annum. 
5 $39 .00 $1.95 $2.34 $4.00 $8 .29 
10 36.00 1.80 2.16 3.00 6.96 
15 30.00 ol) 1.80 2.50 5.80 
Zo 25.00 APS 1.50 2.00 4.75 
Se 22.00 je) toe Lie 4 id, 
50 20.00 1.00 e260 P00 Sere) 
75 19.00 395 1.14 12353 3.34 
100 17.00 85 1.02 LOO 2.87 
150 15.00 75 .90 .80 2.45 
200 14.00 | 70 84 70 2.24 


By combining the costs given in this table with the cost of dis- 
tributed power, as indicated in Part VI., the final or total charge per 
h.p. per vear will be obtained. 


PART VIII. 
SINKING FUND. 


In the above estimates for transmission and transformation, depre- 
ciation and replacement have been provided for which would replace 
the different classes of plants in periods ranging from 15 to 30 years. 

The charges would, therefore, amply serve the purpose of any 
sinking fund which might be considered needful. In the case of the 
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generating plant estimates, however, these charges would not be suffi- 
cient for such a purpose in the so-called permanent portions of the 
development, comprising the dam, headworks, power-house, ete. 

A forty-year sinking fund to cover these portions of the develop- 
ments, amounting, on the average, to about $65 expenditure per h.p. 
of capacity, would require a charge of $0.77 per h.p. to repay this 
expenditure in forty years, interest being calculated at 4 per cent. 


PART IX. 


EXISTING RATES. 


In Table XXIV., following, will be found a statement of the light- 
ing and power rates in a number of municipalities throughout. the dis- 
trict. The municipally-owned steam plants show rates uniformly 
lower than Aurora and Seaforth, the two steam plants under private 
control. Sudbury has a municipal distribution, but it pays $33.00 
per h.p. for its water-generated power supply. 

Bracebridge and Sturgeon Falls have locally generated hydro- 
electric power. 


TABLE XXIV. 


Commercial Residential 
Incandescent Lighting | Incandescent Lighting. Street Power for 
Municipality. : Fasheay, Motors, at Rate 
Meter Rate Meter Rate} ,, per Arc per H. 
per Flat Rate per B ee per Year. per Year. 
K.W.Hour.| Pet Year. 1K W Hour.| Pet Year. 
Goderich...... Se ae Beli aaah ae SLOOCORN VT hap i MORES 
(Municipal) (moonlight) 
Owen Sound. .} Oma ete lets fon a os TSCA). eae PaU OO ced Ah eae af 0 Se aera 
(Municipal) to 10c. to 10c. (moonlight) 
Colimewood..,|) 7 to lOc .. 2... GEO! LOGS | Clues aaeees SGOOSO0M py [PT seer ecrth ers 
(Municipal) 
Newmarket... Ooms Wy) sone OG.) 8' Eee errors S850 Wea Copies © UL calehehaysyend.s 
(Municipal) 
JAGR ies ee eee cea kisy Ona Cab A Set TC BOR hora MAN cokey cate MIME Rctireiie tar sis 
and down. and down. 
Orit ee 5. ss Se. POCA ME Pe det © $3.36 $40 . 00 $16,00 
(Municipal) (moonlight) 
Seatorth...... u'SNo5. 1 onan ree iy Geyer ee re er At SOOO OR Fe ha. tates 
and down. | and down. 
ibraceprid@esi | "sms BORO By. Wiha Wate. $2.25 $10.00, 50 c.p, | $12.50 to $16.00 
(Municipal) 
ae 25.00 to $33.00 
Shure lopetaye Sao ING Yor el Ell eres eee LOA OG) Sas cee $ 
(Municipal) We ars es 
Sturgeon Falls 8c. $3 .00 8c. $3 .00 $15.00, 50 c.p. 


26. Hydro-Electric Power Commission. 1906 


PART X. 
STEAM POWER. 


In order to institute a comparison between the cost of electric 
power as has just been set forth and the cost of power generated by 
steam or producer gas, the following tables have been compiled after 
a careful study of data available in technical journals and also from 
data collected by the Commission’s engineers in various towns within 
the district under consideration. The capital costs have been compiled 
from information supplied by various makers of engines and other 
machinery. The tables represent average working conditions and 
assume a high class installation. 


TABLE XXV. 


STEAM POWER PLANTS. 


Showing capital costs of plants installed and annual costs of 


power per brake horse-power. 


| Capital Cost of Plant per H.P. Installed. age | PRAT cn 
S.ze*of Plant, | of 10-hour of 24-hour 
Tels ey. Engines, | Power per Power per 
| Boilers, etc., Buildings. Total. Berges Bebe, 
| Installed. 
CLASS I.—Engines: Simple, slide-valve, non-condensing. 
Boilers: Return tubular. 
10 : $66 . 00 $40 .00 $106.00 $91.16 $180.76 
20 56.00 37.00 93.00 | (hee 151.48 
30 48.70 35.00 83.70 66.46 131.68 
40 44.75 33.50 78.25 59.49 117.74 
50 43 .00 31.00 74.00 53.95 106.46 
CLASS II.—Engines: Simple, Corliss, non-condensing. 
Boilers: Return tubular. 
30 $70.70 | $35 .00 $105.70 | $61.14 $117.70 
40 62.85 33.50 96.35 05.00 107.10 
50 59.00 | 31.00 90.00 5SOV70 Oats 
60 56.00 30.00 86.70 47.42 91.34 
80 50.00 | 24.00 di DO 43.86 85.41 
100 44.60 25.00 69.60 40.55 79.19 
CLASS III.—Engines: Compound, Corliss, condensing. 
Boilers: Return tubular with reserve capacity. 
100 | $63 .40 | $28 .00 $91.40 $33 .18 $60.05 
150 | Ba 70R 24.00 77270 29 .83 54.63 
200 | 50.10 | 20.00 | 70.10 28.14 51.72 
300 45 .90 18.00 ) 63.90 26.27 48.83 
400 | 43.55 16.00 59.55 24.84 46.12 
500 41.25 14.00 5iee2D Domo 44.21 
750 40.50 13.00 53.50 | 23.56 | 44 .02 
1,000 39.00 12.00 51.00 | 23.20 | 43.71 
CLASS IV.—Engines: Compound, Corliss, condensing. 
Boilers: Water-tube with reserve capacity. 
300 $55.20 | $18.00 $73 . 20 $25.77 $46 .32 
400 51:50 | 16.00 67.50 24.18 43.61 
500 49.40 | 14.00 63.40 23.19 42.03 
750 46.80 13.00 59.70 22.88 41.56 
1,000 44.30 12.00 56.80 22.47 41.11 
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Note.—Annual costs include interest at 5 per cent., depreciation 
and repairs on plant, oil and waste, labor and fuel (coal at $4.00 per 
ton). Brake horse-power is the mechanical power at engine shaft. 


It will be noted that for a consumer requiring a large installation, 
operating for ten hours only, there appears to be little advantage to 
be derived from the use of transmitted electric power, provided the 
power is not to be distributed throughout a consumer’s buildings by 
a complicated system of shafting, belts, etc. But in the majority of 
cases this condition obtains, and herein lies one of the specific advant- 
ages of electric power. Motors can be installed’ on each floor of the 
factory, or even on each machine, with but little loss in efficiency, and 
only such motors as are required to drive the machinery in use from 
time to time need be operated. In many cases due to this fact the 
total electric power consumption of a large factory would be reduced 
from 25 per cent. to 50 per cent. below that which is required under 
steam operation, working from a central station. 

Again, where electric power is available throughout the 24 hours 
many industries will work night and day, thereby effecting a great 
economy, as is evidenced by a comparison of the cost of 24-hour steam 
or producer gas power with 24-hour electric power. 

Perhaps the most striking advantage to be derived from the use 
of electric power as compared with other power, is that the small con- 
sumer can obtain power at a rate which should not be appreciably 
greater than that made to the large consumer, although the present 
practice in selling electric power is to discriminate against the small 
consumer for the reason that electric power prices made by private 
companies are not based on cost of service, but are merely made with 
a view to displacing steam. 
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PART XI. 
PRODUCER GAS POWER. 


TABLE XXVI. 


Showing capital costs of producer gas plants installed and annual 
costs of power per brake horse-power. 


Capital Cost of Plant per H.P. Installed. niet AED Annual Coss 

Size of Plant, ; of 10-hour of 24-hour 

H.-P. Machinery, Buildings. Total. Power per Power per 
etc. B.H.P B.H.P. 
10 $137.00 $40.00 $177.00 $53.48 $90.02 
20 110.00 36.00 146.00 44.47 once 
30 93 .00 Bes >.) 126.00 38.73 65.99 
40 84.50 29.00 iS oO Bowe 59.85 
50 80.00 26.00 106 .00 S220 NO A 
60 79.00 24.00 103 .00 30.49 DoS: 
80 78.20 22.00 100.20 28.70 48.95 
100 77.50 20.00 97 .50 27.05 45.40 
150 76.00 19.00 95.00 DAS Re 43.17 
200 74.00 17.00 91.00 24.95 41.78 
300 73.00 16.00 89.00 24.24 40.40 
400 (AUG) 14.00 85.50 Dey Fal 39.03 
500 70.00 12.00 82.00 22.54 31.04 
750 67.50 10.00 L100 ZAR SD 35.99 
1,000 65.00 8.00 73.00 20.46 34.66 


Note.—Annual costs include: Interest at 5 per cent., depreciation 
and repairs on plant, oil and waste, labor and fuel (bituminous coal at 
$4.00 and anthracite coal at $5.00 per ton). 


A reference to Table XXIV. will show that the cost of power de- 
veloped by producer-gas plants and gas engines is less than that pro- 
duced by steam plants of the same capacity. It may be said, how- 
ever, that up to the present no very large installations of suction pro- 
ducers have been made, 250 to 300 horse-power being about the maxi- 
mum. But this has been provided for in the table by assuming that 
the larger plants will be made up of several units, each unit being not 
greater than 350 h.p. capacity. While operation of producer-gas 
plants has not been going on many years, and complete knowledge on 
the subject is not available, with the information at hand it is believed 
that in many situations this form of power producer will be found 
more economical than a steam plant, and, therefore, a closer competitor 
of hydro-electric power. It must be remembered that the same objec- 
tions hold against the producer-gas plant as those which have been 
mentioned in reference to steam plants, namely, that 24-hour power 
costs proportionately more than 10-hour power; that the small con- 
sumer does not have the great advantage obtainable by the use of 
electric power; and also that a central installation in a factory is all 
that is possible if electric motors are required in various parts of the 
factory, and the only prime mover available is steam or gas. This 
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will make the cost of electric factory operation very expensive, and 
considerably higher than the power costs shown in Table XVII. 
Speaking generally, however, it may be said that producer-gas plants 
have a bright future, and as the design and construction is perfected 
pe eae the capital cost will be reduced and the eost of power 
essened. 


TABLE XXVII. 


Showing the effect on the cost of power of a variation in the price 
of coal of one-half dollar per ton. 


Suction Producer Gas. Steam. 
Size of Plant, 

Jel De 10-Hour. 24-Hour. 10-Hour. 24-Hour. 
10 $1.15 $2.53 Simple ee $13.47 
20 hed 2.46 slide valve fy DAS 11.56 
30 1.10 2.40 engine. 471 10.35 
40 1.07 Dy Be 3.56 7.84 
50 1.04 2.29 Simple automatic | 3.37 7.41 
60 101 2.24 = 3026 7.16 
80 .98 2.18 condensing. 3.15 6.97 

100 .96 Dei Bh Jie 6.87 
150 94 2 On 7s 3.85 
200 92 2.02 Compound 1.69 BAP Al 
300 90 1.98 condensing. 162 3.60 
400 .88 1.94 1.56 3.44 
500 .86 1.89 Compound con- 1.39 3.05 
50 .82 iLAtsal densing; water- 1.39 3.05 
1,000 76 Vee tube boilers. 1.39 3.05 

PART XII. 

SAVINGS. 


In Collingwood, at the present time, about 1,100 h.p. of steam could 
be economically replaced by about 950 electrical horse-power. The 
present cost of this steam power in operating expenses alone, allowing 
for each case of utilization of exhaust steam for heating, etc., is not 
less than $40,000 per annum. The cost of the 950 e.h.p. to replace it 
would be, power at $23.90 per h.p., $23,715, and distribution, $5,713, 
totalling, $28,425. This shows a yearly saving of $11,575. 

The savings for the other municipalities would vary with their 
size, the amount of 24-hour power used, and with their facilities for 

influencing load factor, ete. 
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